Distinguishing,from the prior documents 

JP-A No. 31 1642/2000, and JP-A No. 44969/1999. 

Each of the prior documents concerns a toner using a polyester 
resin as a binder wax and only describes that carnauba wax and 
paraffin wax can be used for a group of waxes used in practicing the 
same. Indeed, no considerations have been taken at all regarding the 
combined use of carnauba wax and non-polar paraffin wax which is a 
necessary condition for attaining the purpose of the present invention 
as described in page 5 and 6 of the specification, as well as the use of 
the resin having the characteristics as described in the present 
application for attaining the characteristics more efficiently in the 
toners containing them. 

The important feature of the present invention resides in the 
selection of resins capable of more effectively providing respective 
effects obtained from the two kinds of waxes. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a toner with high developing property and transferring performance, excellent offset resistance even 
in an oil-less fixing method, and obtaining an excellent OHP transmission image. 

SOLUTION: In this electrophotographic toner manufactured by the manufacturing method including the processing stage preparing an oil 
phase component by dissolving or dispersing at least, a binding resin, colorant and a releasing agent, in an organic solvent dissolving the 
binding resin, and a processing stage dispersing the oil phase component in a water-based medium to granulate it, the binding resin contains a 
non-linear state resin, and the releasing agent has the heat absorption starting temp, by a DSCCdifferential scanning calorimeter) of 40° C or 
above and a melting point of 120° C or below. 
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K^MT^-CftO, fr oUffiMMifi. PS etc J: 



IJgft^^4 QTCRfc-CfeP, gjj,&d*l 2 0°C^ 
[»#g3 J IttTttHftP, MwT-2 0 0 0*^500 

;VODTgdS4 0 < C^i/^L8 0°CX'hV, ^o&l&tfetf y 
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ML S 2 = [ ( b"*— t£?-©l6*if***) 
X * x (1/4) X 1 0 0 

[»** 9 1 ht-ioo nmmctt iwr!)# i 
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IW*«12] ht-^7-ht-t-fo5:i?ri| 
LTft9; i^o^StSW, D S C K J: 3 BMIMM&fflJ! 

#4 0 ■ccti-efc 9 , 120 "cetT-c-fcs rt^ « 

1 4 ] «M»*±tcl»»*»J*i-* IS. K 
T, lft3MHri#tt*gi l b l 2 ©v 1 {cfaig 

wm^jtffl bi— t*tf c t ^^mt-rsn^m* 
s. 

[3§?)!©f*iNlfc3i91] 
[0 0 0 1] 
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5 ] ku** y ^^x^x'v^^^y 

<W)ftfllW« 9 O'Cftl^L 1 2 OtTfc 0 , **oBQlMfc 

OWFCfc* it f«#« 3 KCtOl 

^JUBb-*"-. 

[if *j® 6 ] #y ^^y^g>iMi^*Katflig>^w-^ 

tt-T-ffi^s 3 n m^TT-fe 5 d <t £<$® t -t"5»*« 1 
b^— 

[M#9[ 8 ] fcSC (1) f^^Sb 
MLS 2#1 0 OftV^Ll 4 0©&BT*fc5::i:£:#® 

[fell 

• • • • (i) 

x* iz z <d b i— z m v ^ s imwBjfcMfcn ia-r 5 . 

[0 0.0 2] 

[=Ee*CDS#] m^Xft«*B^f i P^2 ( 2 9 7, 6 
9 1 -JHHiBBS, #^BS4 2-2 3 9 1 0 (*B^ 
fF^3, 6 6 6,' 3 6 3«t) ^Idf&t^tbTV^ 

ttCSftSIS, <«3t(*:«taWFLA:b^-'S:l»*i- 

b^- sr^3^^F*54»^:v^5 r. t tm 
[0003] ?u(DM^mhz>wz-7V ^f-<om 

1"5 SWT. *4 >i<%<&lfe1rZ>^&ft-&mxh<Q , z\ix 
b 1£>\-<%kX"£tWi. is XT A SrlS:f+1--5±T-(DPl*H^ i 
^ , i:oTV^5o — CfT'tOb 

% y — co#&j£$:WZ>£Sft fc 5 7 ^* 7 — (Diy^TM. 
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x\t, *n^fr<DY+-mz%ft^wpmz*£z>&m* 

[0 0 0 4] £b\Z-£1Z, «??JC«>ftVlC{IUS&*l,& 
hi—k ltb, /u h 

l, wmmmtw-m^tezmmtLx, &&*&itvx 
h -r-;s©# v ^XT-'umnm, mutiny n — /vt^m 

5 LfcggfllCftL. «*.tf, #HBBS 5 2-3 3 0 4f& 
ft, 4#MBg 5 2-3 3 0 5 -f-^ft, #MBS 5 7-5 2 5 
7 4t^ 4MHB6-1 - 1 3 8 2 5 9#<&ft, #HBBg 
5 6-8 70 5 1#4£«, 4#HB826 3-1 8 8 1 5 8^ 
&ft©i?|c, ^y^^crttlWKtOSriRJPLfch^ 
— £/SV\ n-;i>a»b©*JfK*L J ^-t-<i-«i:V k o^:7' 

?n—nfib9i£<1Miis*n:^& Q l*»L4*«&«b 

JW«rrt*Lfc h7— lis n-/mj*tt©A"t?, 
©J5R5b*rte*TV^a;js, jjj-f L ^-f^T© hi— 
»JEv^< fco-cr±4*»ofc. hi— ©-jRttfcai 

mi-VhZ>m0®$t&O hi— tt, h-r-<0»«$HKri£ 

m^sjsrfc-r^ i ~ 3 fia%«jp-r-5 

«Wffi-e*>5 f7— *Efc:«»**Ki***-e«ttlLT 
L*v\ $bfc*fc, 4axBt*v^»l*««*>Sv^ 

»c ± 9 sffifBssitt— mm tx£^ t) , $ e h 

fI^SottS5^fjT-$)5. ilffr, 1-1011% 

&imm*tm\,itim&vim hi—<D*twmsm<o& 

ffiW^tt, 3 0-5 OltyogfiffeD, wtlb* 5 ^ 
RSK^nydr^i/^jfe&jgCLLfct), $ bfcttlBjtefc* 
E^dr^ y raffi&iSJfeLfc 5 LT, m«*!M4©^Sto s 

[ooo5] sbK^fc, &xit j S"t>mia&#bpi** 

T, &£?fcOHP 1-7 V*^Tl/ 7-iiH£&# 
fcV^i ^ofcg*(C*t LT fc , ItiU^tf* 7- h 

T, «S!3W©»«*A»cieHLfc0HPlB«O<-r^- 

[00 0 6] JUtttKHittMBS 50-120632 
ft, W FjBBS 63-25664 #4ift, 5-127 
4 2 2 4^ft, #^¥8-1 7 9 5 5 6 -!§-^ftiE$£© i 



(3) 

-fUtt, #^Bg 3 6-1 0 2 3 1 #4rftfH®©i ? ft, h 

*&tt**i*K:i»&;h.T l* 

L, buxE Lifci o lei, NT— \z^X£-^k £il 

io i^x/w* hi—mmmt vx&Mm&z><DX'& 

&&\>\ &MW-7- 1 5 2 2 0 2-§-^;fttC»ijKl)3i^7 L 

5*&^^4i5g$nT^5o tfc#W7-l 6 8 3 9 
5^ftfc-5V^tt^H2p7-2 7 1 0 9 9#2tft{Ctt, 

&M-tzmm#mmkLx, tm#o. 7-5^01) 

[0 0 0 7] L*»U*^br*tfea36U:«:, h7— ttjfc 
t£*E©;> U => — >- o — /PCD$n # y 7 h a — P, , 7 

fc o fc 0 $ b fc * fctegc-ft;^ !7 y ^ ^ © b 7— e 

[0 0 0 8] «£oT, iK^WKfetr^v^TfttlLfc h± 
iciEHi-S±IEIH«S:A»fc»ftL*: h^-^M^ti 
[00 0 9] 

fcfc bi-r k tt < , /jNS!T?gffls*a^«ibs y >- 

«iSi-5jK.SAS4v^«fa* h7— Ztetei-ZZkizt, 

5. Li 9 ti-s*-©«agtt\ bussij^ 

fflv^fc Ft— ©mife'litRT/te^tt^ASJftfra^ h-r— 
%a^1-^>ri:Jcfc^ 0 *ISK/5S«l9lLi5i:-r5^H 
©ISHli, *7-©li<fepp-te* s i«< , OHP^iili'fe© 

A#tt*f«4 hi— zmm-tzzkizhz. 

so [0010] 
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LfcMHAfcSVNfi*»gvS* fcfc t ft < PUSS: 
*>, *»Mtt, '>ft< fefctUB, ftfiffi. IWNfc-frtr 

ttD S C£ J:SgHRtH*ftiB£#4 onsLtruM» l 2 
V*6£fcfe«fki: Lfc hi— mz&$£Wte. 

^/V-^VKd^ftSjKyaL^x^-CfcSt), MwT*20 
00H5O00 0©^fi^O^/-tfy ai^^/W 

r y t 1 /vcdt g # 4 ox:sx±, 8 o 

'CWTT-fct), HaMfrtfy^yA-i, #NR*W*y^ 
f;v©Tg©ii52 0tWTti)!), «UR#y=^f l /u 
RtWilMft* y *^y>uo«fl5J*a« 9 O'C^Lh, 12 0 

■ctiTT-fey, mvttfyx-x^j'b. mtk#v=-xT>i> 

[0011] JgK£fc*3§WMu WS^J^a^J^T- 

^K^ftStfy^f /W#JffiT*fcoT*>0, MwT'2 
OOOH50000 CD^*(D^jKy J^TvM&JJg 

10 0 12] 

«, t fc ft v Ntt«H»5ft4:*i-S«HIB tr 

Wffibti, 0!lx.tf£iT<oJ:5ftfc©* s «v>bix5. A* 

it, ■^9 L ux-T^y/i'3fi«fjB, #y 
a. 

10 0 13] *«MKi*^-CfflV^e>n5»*»Jg(OT-« 



(4) 

yzt^x/K^3*tt/5s^#<ft2>«!:<bt»c, JgKttftdH& 
Tl-Sfctolc^»®©3p^s ^^tt^aftfeix.5. L 
* s Lft^fer.^*jSS*l^y x^f/ncyu> K1"£ 
Cite it), £*Ktt0>WIM£ N *iRtt#:|Ut±aftto 

[0014] ^i^yx^f/^yuyKtsi, m 

a* feisty ^^f^t^^y i^f^^wy K 
*t«IH«4v*. Wkjtt4:9 0t£*±i 2 ot 

lr\ 1 cm3 ©f*^&:flMg6'C/m i n "CSQ!!* Lft 
20 x., ISlmmft^ 1 mm^y X/V-SrJf Lttii-J; ? 

lJ4 5tT?8 0RH ©*#^fllT- h ^— *S ^Dj/^ 
L-CL4 5.«*a**>5. tk-fk^i 2.0'C'trjllJLSa: h 

OHPaiStttfc,!; y, <-TA,fc*-feJCft5. ^Cht 

.30 [0015] ^t^yx^f/i'iiSt^y^T/Ko 

h 9 9 * L < , $ fe L < 7 0 t>>t> 9 

0aM%T-fc5 o ^i»^3Ky 3i^x^4 0%Sr^x.S 

p 1 s„ y y A^as i %.*te s 

[0 0 16] y ^i^T-^i:^^*? y i^xrt'© 

^5^^aflE»4 ot:~8 ccKnas-f-sw^aj-fi-A 

<, ^bfc:»^L< «5 or~7 2h\z.m 
7^fe#?aSM^2 O'tWT, WfSKiilOtKT 
8 0"CSr^x.5tSiS^3fi^^Jt#Lfcy, h^— ^ 

[ooi7] m#;#v*x7-^mmn, 
£fe&m<amm x y g p c \z x sit^^t* 2000 

~ 5 0 0 0 0 T-fc-5 w i *s»* L < , «t y $f * L < 
so 8 0 0 0~2 0 0 0 0T-fo5„ ^ H4fe#y x-^iV 
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kftmvtxv **T>\><Dmmtim3>m<om* skoh 

mg/gBil 0 OKOHmg/gWWtK, ^ 

9^t<a^ 2 SKQHmg/gj^T , 

^2 5KOHmg/gW!)OT^o ^k&tf*^ 

[ooi8] *&w<Dffim\^z±m#}) ^^T^mmt 
i3g v ^rc^aas, 7zy-/«, ^/w<^»jb, 9 

^v^mm, T ^ hltfjft TS H*§ K«Uft 

[0019] *3BMt«toS»*W«« b^-tf>*S*« 
Jig k LT «fc ff 4 Lirvtf y « x^»J3I^S^*iff £ 

iLTfi, *!I^/P^V> (2. 2) -2, 2- 
tf* (4-tKD^>7x-/V) ^n/*^ #y 
^Dt'l/y (3. 3) -2, 2-tr* (4-t Kd^> 
yiL-?V) t/n^>\ TKy^^^W^ (2. 0) - 
2, 2 — If* (4-t Yu^r^yy ~?n/<i/^ # 

y^^nfuy (2. 0) -tfyttis^'uis 
(2. 0) -2, 2-tf* (4-t Kd^v / 7i^/V) 
:fn-*>\ ^y^dr^^nfc 0 V^ (2. 0) 
'>xfi/y (2. 0) -2, 2-tf* (4-tKn^> 

aHya^-v^^/us— tvy^y a\ 

^^y— ;l/A, 1, 3 VS^"— >K 1, '4-79 

/u > 1, p^^-y-^y ^y — ^yir 

y>. hy^fDwvx^y, hy^^P-z^D^ 

/P) ^yV75?Wf, 2, 2, 4-fy^fD-/^ 

[0 0 2 0] IWc»i:LT©*ft«4:Lm ^ 

n^ft =»^*ft tJ'V^— ft :7*/u 

ft ^y7?;i«; ri^^ft ^V7^/v8^f 

/^y^f^^f^ fb7t FP7l/7^/* 
^Wh7tKo7?;Ht % xyF^fv^f 

kKD7?/V8, t7?l/>7h7*^8, V^rr 

y^K/by^jy.m fnyy^hft hy^> 

;/g£ x i^o^V*y^;*7 Vft 3, 3' , 4, 



(5) 

<? 

4' -^/7xyy7h7^^^ 1, 2, 3, 
4 -79^7" b^A/W^ft 2, 2-fcT;*- (4-* 

yM^v^^/v) h y y y y hWtM7^t 

A/w^ft hy^- (/3-*/u/i?^r^^) *<y-> 

7^U— K ^7^l/-H^y^5K*^ 

^ft hv uy^y^-h, +^y wy^y^ 

4 fc a - a * ti 5 o 

[00 2 1] Itl^iK'EIKl^^W^fV 

ym^x^Sr^^cir^TtSp JWWSfctt, b y 
yy^bft 2. 5, 7-t7^i/yhy^;^y^ 
^=I^*;v#yK N tt<i«^«^ .^y-fen- 

A\ b y ^fo-^nAV^ZiOT^a-^ 

[0 0 2 2] *»«Kl*V^tt«T#S«SSWi:LT 
ll'ASTM D3 4 1 8-8tClJIJBUTa!l^"S3xfcD 

sc (*ji3feaB»*tf> pmtt^tc*5^5pmn^s 

5 c k 4 < )ffl*7ty b ^ t as we#* 

L<, i9ff*L<^6 0 < C£J(.±9 0WT^»SLV\ 
Hie, D scttjRoHllAHttfiA#4 O'CBUiOCKft 

^•Ksftsv^o-t 5 » * lv\ ei i izwmmw s c &m 

r [0 0 2 3] «»K*V^T*MTjr.6l«Blltt, 
Lttt j£ju±^Z y-i^V 

n,Mfej: {;A o 77^ s y^^y > N 

^bD7^A*C0«-»I7 5/^^*aS^f btb5 0 

12-t KD^^fryyiT^ h\ ^fryv 
mr^ k, myky ■? turn-* $ h\ mmitm^m^com 
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n-^ry /wr* y v~ f--^ 

[0 0 2 4] ^BJKio^Xte, ±T^$tbT^5«t 
pftltl^Jroq^ib, DSC{c«j;5KfiM*6?aS>* 5 4 0 
"CW-tXfc !? , jfbfttf 1 2 0^«T©*S9W«r*yB1-3 

[0 0 2 5] IS^WtC h^^^TWViy— 7-C^A5r 

*ff»lctt. 3 
bfrZlb, 3 5 n V£TF* <£9$?£L<tel 

[0 0 2 6] *^©¥*5*fcgttJ2JlT© <t 5 LTJBO^ 

<oji $ * 7 -r * l , m&ytfm.wtT-m.mirz z. t -cm 
[0027] memmumuza, mz.&, 1995^ 

o*ifeT?«tt^Ht: LX t> J; v\ * h -7— fEMHtdffi v ^ 

(iiftWttife) -y !7A^i:*cD^FStt 
f X-16®SiJ Z1jamm& 3 **W <t» X-«£^ Sr'^« t 

X3bS 0 



(6) 

7<? 

[0028] awicas^T, wmo>m^m^mmm!Mt> 

«M«o«*R»»!», IA$tt!feft£ttA-*-S - £ #X# 
5o f!l^.tfC. I. f^VhUy.K4 8 : 1, C. 
I . ^ h K 5 7 : 1 s C. I . fc";7V V h W 

J/K12 2« C. I. C. 
I. xh^n — 9 7, C. I. fc*^ V h-fic 

P—12, C. I. C. 
I. Wyh^iD-l8 5 ( C. I. KjTtlsy? 
10 IV— 15 :1, C. I . X h 15:3, 7 

(C. I. No. 7 7 2 6 6) N n— 
XT^t- (C. I. No. 4 5 4 3 2) , X-R^yy 
=^o->y^ (C. I. No. 504 1 5B) , 

tCjR^fS^, — «lCht- 1 0 0Sfigp{d*tLXl~ 

i o om&$mBt<om&&mmx'bz> 6 

[0 0 2 9] *»Wto33V^Ttt, jfi$ff(Cj: 0 H^— »C^F 
«BftWJSrJP*Tt> Av\ tt«T#'«W«««ffiWi: LX 

js&, f-y^wKo^Mift, T/w^r/^y^/u®ero^js 

iaS%~l 0S*%±9*f^ L<«, 0. 5~8fi4 
%o*5HT?as>5. 0. l»*%SrTlEl4i:#«fW«i3»* 
. ^+55-X-3i>!J, Sfci 0S*%Sr@^.5t, « 

R©a«©teT* 3 1 1 is w c& < < # £ a> b x 

5. 

[0 0.3 0] ±eiff«*!WWHii#tw, 
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tt, -jttic. hi— fcfc9 0. Hi%~ioii%i 
90*L<Hi, 0. 1~52*%©«SBT*#>£. 0. 1 

0 »*%*«*. Si» h->— !&#^IStt©*eT^£§lt 

[0 0 3 1] fcfc, #J6Wfc:j8tt3 hi— «>f^R*ftSr 

SI'S. *389§fc*sv*Ts a*«lR,-*fiXI, -ROWS! 

-tvk im^T-*-, ftifc*?vK im^^ HSM 

Vzffivtr h ^ a^f-y >v ^ xA-> 
^D^^^o^h^sa^fffcftS. rjxfe©»«E 

v\ ttttfcffiv^Shi— j*#fc«3ffl©a*Jttt, 10/ 
9 0*>P>8 0/3 0asi£$fcOL££fcS^ttfti!&ftft h 
i — JR*©jfet?i»* LV\, 
[0 0 3 2] &{C£;h,fcilttB*\ 7|c*B-CBff^<OS[S{w* 

5<t 5 Ksstti-siafco^riMii-a. *fB0>£HK 
««©»ft**3Wi:-LTtt, aa***^**, fine**' 

■ £»*y 7A< !)ViH*/U->7i>, t Kn 

^T^-f h, ss?, ^yi7±, «±4w«fc5. 

£JlT*f*L<»±0. 1 5j5'n'^T^S.<> #— A-5 
/v, tvK^K 7h7^-^S^«Sl:J:!)M 

ttLfc hi— ©sKg^tf/iX *5 hi— i LTffilt 
[00 3 3] m^SHtO^m^^Jt^fflL-Cffl^T 
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fi/VT/Ua-^ #y k*=/Ufn y K>, 
jK!)7^!J/V7? K; #VT?V/\»m&. 

>i>8tm.* tfy-rwri'ifea, #y ^.^^^^^^-^u 

tt) fetia. i*t-6>o*8MM»!ftJ9tdH:, 

»£je»Jtt» **g©£gg£f$:K:*j- LT 0 . 0 0 1 

[oo34] *mzttfttk&feffinmzw% vxm^x 

X, 7-M*3f/W<v£ V^/W^d-VKiS, 7^1-71= 
07?yl> 10^7^ - 7 AM #«^T^ 5„ H 

j*>ftffimmmki,xte, ^y^->^^u>-/=^ 

X/K sKy ^-/ai^UVT^^/Vai— ft})** 

/k sKy^^^^^y/vtr^^igjs^^xvK jm 

SS«*3WH:. W& X'M V>T 4 ~ aWfiti Srifrg- L 

T«v>-ctAv\ 4MRse36aJiwa»4» *«©±a«E#fc 

3tf LT 0 . 0 0 lfi*^±5a*g|5WT©$EHT'^^ 
.so [00 3 5] t7K4BO«S-^S'J-g-tt, *^«J* >-^- 

X\ i 0/9 039^9 o/i o*sif*bv> 0 TKta^x-o 

tttBCDitifete, mmmmTxfi - 5©*#*-uv\ t<»c 

40 [0 0 3 6] ite-rSXa^T'l^iattC, fc^V^I4att!iX 
'«3H©»4 J; 9i£< > a*o*MB<o Tgl;#tL fcffl 

***»it*iw*a»a. «iii©Tg*^#<®^s<!:a 

\Z2 0—1 5 OmmH gT'tf jC^iV^ 

[0 0 3 7] hi— Hi, «5WMi*«Us 

so nx-i5t#L,. hi— mwiz&ft-tzmmftm&fcm&fo 
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'&Liz&m<Dftm.$:femtf hi— mm\zmgi.tz hi- 
ts, mgnmmconiwm&vtiibt^ ht-at© 

spss r ? Lfc^mgc^j^^!j^# hi— <o»mtt^ 

[0 0 3 8] ±|B^T-?5fe^L/c hi— 14, ^SfC<t 9 * 
hi— 3effi©-^w^H4^K#, ^kl^* 

hi— mw\zm£^ttmL±ffiMmzm&i&&-fz%)Mk 

<Drt#XS^J£L^m, #3PJtf>hi— fltffcfl. 
10 0 3 9] Cl<D«J;5(CLT#e>tvfc b-^-— «t^»C*5{t 

z>mmm<Dftm.ftm*%\ 2 f^-r. m 2 ic* t^rt 

W4 hi— UJ&®<omffi*Wfi&tt\->#>Z>Z. k\z£ V , 
*>5*tl»fc:aqSEl,*< #«4<0jfc#«:**»fc; 

SrSHJ^i-vc k&ftti^1z a H2{4 hi— ^ffi^Biiy 
1 h i--rttt©llt^M^©#£*tflte**ttK: 
»Lfct©tJ)5 s *»W©3firjSfe-cfBft*ixS hi— o 
*B5Jc»4l. omm%SX±X\ 10. 0fi4%«T©BI 

mw<nfflmmft'J>ft^z.kftftt>^tz 0 hi— & 
Twzftm-r % mmi8&-(Dft».® ( d 1 . ) » 0 . • 1 * 

V^b2/im(0®It*fect 0 ft**, hi— mmz&$Ei- 

zmmmnnmLVctt., x***?#&ttfticj: »>#«> 

fc, «SMteJ^5i&*©J0S^«©Jt* (atomic 
%) i, «S!fflO«*J9^1 «*>*:!? 0*0 iSL*tt» 
^Sd>*>, S*Jt(ctfe^LfcfilT-fo5. hi— * 

ffittt, hi— <D— #*Mf}iJd»ibO. ljum^T-?rE*L 
(d 2 ) . »ffi£7M4&#*Tjg$S1-*;*- 
fe«:Sffl-*-5»£-fc::|3^-t, ft*«tlll£ LT^««l]§fc- 
tt&JB^5i:» HtSaUW*^^ hi— ^rtlH5(- : i^^5Er 
-5fc*, jqjrt?,' zomMLizmmffl&s h 



(8) 

14 

mm*. wsma* hi— mmzm^&Bt-em&Lx^z 
mm/mmiKDhi—izik^xmmxhho *amz*s 

<D$)Wi&B5±l,m^Xltt7-te v h£gS£3rg5<*.r £#5 
l-Sro-Wja-ft-Cfc*. 

[0040] *^B^(C*JltS hi— te^fi, » * L< 

is, hi— K-£^-rams3Jft#eii;tw:, o. ni% 

*^4 0li%EtT©i^it hi— ^BKRHJ-TSfi 

swjroiWEWfi'^ i »*% *r«*-c\ io mm%mm<o 

hi— ©5i«Mt^*»tt©*», *3t«:^W«<«f# 
«W^©7-f/i'5>'^RjhT?#T#*LV\ hi— m 

[0 04 1] 43S9i0 hi— tfl, SHtttt-^,. 

Lm ->y*, r/u$i-, 1-9 -t, ^-fk-fey^A^ 

30 So ^.ft«^*P«irohi— (C*fLT, 0. 0 5fiSSP 

[0 04 2] hi— OJB«tt, hi— 

©*v\ !|#fc: hi— tt®<oti&s$L-& : ffim<0 Y1-~ri)*h 

X, ^jgfcifofchi— M#b'&Z>z\i:iifmX'$>Z> a 

M t ft$}\ZtmVt&&M LS2T% 100-140 O^H 
Xftm^mx-hZc ML S 2 kit, ■0!l*.tfBftSfB5f« 
FE-SEM (S = 8 00) *fflV\ ■•»^5 0 O-fSFIdifc 
40 icLfc hi— 1 0 Ommft&lZ-t^V % 

<DWfcftsn*<f>f—y='(x&frLxmx.\-£-\'=>%: 
mm&.mvr&w. a u z e x-m ) \zmAvmm*ft 

2 i LT^a-rs„ 

[»2] MLS 2= (hi— 2 / 
( hi— tfc-T-roaj&BS) x^xi/4xioo 

a*©iffi»«a«WfeT?^»!L*i hi— (Dmmi^mxh 
it£T-#p>*ut hi— it, 4&<oitss»nmma.to.mz 

so $iJ|5S/«c<ffifflT-to <> «RJ^tf*^^— K?£x l&k7y*s 
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fc, SfcTg© hi— JgttJciBHi-S h-*— f*»*©<S*Sr'- 
3ft*«jKifflv^fc3.=-^ ft^n-fe^SrKfH-S r. t sj 
tBTfcS. h7— fct:3MMW*L»t>S 

■fei*^* 7— '<7 >>x<oM-ef®m&&CM 

St?*V\, ML S 2 ^ 1 4 0 SrgiSJbfc 9 h t- 

fi s MLS2#10 0i!l^l 2 0gfi^u\ r 5 

fi-V**r*fl3Lfc, />§«Ti^#7 a nir7v£s£W-t3- 

[0 0 4 3] £3 SIB* *»W«>M4ft^JSfc*-«fe*rlftW-#- 
5fc»0@-CJb4^, #3g?H© hi — &/BV»?>BHfe7l£/it 

I4 S a-Se, OPC, a-Si, ZnOOiWI? 

ttOPC^a-S i IX^V^ftS. 3? 

#<ttt^»S©#5£©K;&»»c, a— 7-*?JK^7*7 
JBv<>fcftttS!©fc©fcJBv^fcJx5. SHMBBx 5a~5 
d©^{fc#Ki, 7/v-*7-«-cfc^»i, ->7y, T-t?:v 

i^4bl:, «*^f^#J»Lfc#*fe{«i4 a fcKtt 

7SrKtt5. *Pflte^#-t© Kt— MfcHu b7— ©J* 
t W T 7. & 6 \Z X <J R1"SJ $ 1 

frSrrtjS$*fc*D5gH=— 7 8 bftfcJj&t>iXB£&£ti 
fc»tt#fl3lpJE n - 7 9 ©F«fl Srii®1- SCitcioTh 

[0 0 44] %A Wit. *&*%<Dm®Mi8iJSW;K*i^ 

h©«[|8S5r^-rillT-fo5„ C©EI«C*3V^TJ1^- 

nm\tiri>tz.t>(omAy^-Yi 5 

[0 04 5] ftfttffiC 7-^ *m<DWi 



(9) 

. 16 

£\ ^n-/u^e>t"JB!IL(c:< <ftfii:V*3»fc*4-f 

t*»!R«JB*»*Pi-.B r t \z i 9 , ±ffi© i 5 tdrt^p 
^*7J ^Sfe 5 r fc ^T'f 5 ^*t«i!§ i ^jRKWJIB 

— ^©^■a-ldfev^T^-i'^^T.^tt^lELJ;? ^:v^ 

:i^v^ft, SJt^^^t*^ /u«r#tl&i-5j6JS 
*ftv\ /^T?3HBift*7-**«, 7 0 U^^-^tt 

[0 0 4 6] *»W©»S»=J:s ht- tt, BUS 
^iaStc*ffi^iEtL5^t^4<, 1. 0*S:%~1 

0 . 0 t v 5 jKofcttHi-WHe-ra - i ^prttT 

fe5©f, fijf4^-7tyHtSr»*Lo-3,- 7^/u? 

o hi— ©»*Sr#JWi-5r. tiSprilB-C*>5fc»!>, 

5 0 **W©b7— HiStt,"" "««[4ftUfc«?K«$:ttffl 

[0 0 4 7] 

so [ia^J©l¥ffi^"fe] 
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17 18 

(i) h±=3 &j£ mmM j m& *m<D®m&*-r. t<\z^^^mm^<Dvm\^ML 

: OPC (0 8 4) 

ROS : LED (4 0 0 d p i ) 

■?n±*.&M: 16 0mm/ s 

: »*W=- 5 5 OV, Bttflt«- 1 5 OV 

5 0 0G (*i!>> — :7_h) , ^y-^g=*2 5; ^- D — 
7 , 06ifi=3OOmm/s 
faftfokWAv—* (^l~^4^5§*ii) ©B3PB: 0. 5mm 

mmmmwmm&bmkv-*b<n>tm •. o. 5mm 
(j&i~j&4a®3t#a) 

DC^=-5 00V, ACM=1. 5kVP-P (8kHz) 



3i n h n >$s^ (r?^ -V^= 8 5 m m) 

^S^S (2 3T:, 5 0%RH) RXf 
miSMW. (2s8 c C > 8 5%RH) 

; #7— Stft&gff (Color reflection 
densitometerX — R I TE 4 0 4A) 

ggtt, #3fc*g*U-3 2 1 0 (P35JS 

->T>- 4 8 0 n m 

6 8 0 nm 

^-n 5 8 0 nm 

ft» n-/H«fcl 8 0°C 



to 0 4 si (2) m^vhmvm 

$5W?2 = m%-ttfrb&&Ltz v-i—w&mg.) / * 
DSfsifEBsey i ] 

W1BA (^TKyac^^/V) £ 



&5 

* (tKlE^^^HLfch^— ®«SS) 

> [0049] (3) h±=%gjgL2-£^£^ffli 

h"?— 5 g&4 5t, 5 0%RHCO^-r^— (C.l 7^ 

it 0 * y*s~±.\z.n-otL vi—comm&m-feL, a*Jt 

[0 0 5 0] 
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(11) 



19 

XSris-fv fl/V (2. 



20 



.2) -2, 2-t*^ (4-fc Kd*S/7x = ^1/) 



K) «l:^7^S3 L^)0oP77^^i:Ati, *x 
WS^^b/ufc-^tTBJWOrF, mJ^2 3 

#y**i/XntTUV (2. 2) 
7 b haV 

#y ^-^rv'^5 1 l/W>' (2. 2) 
Xtf'*^ 

^X^/i^X***-^ K 

Jtftfco »fe^fc*«#y^^^ttlM51 0. 8KO 
Hmg/g, 7K®ESffi2 8. 4KOHmg/ g> #7* 
GPCtJ:8Ii¥»m9 5 0 0 



1 0 5 0g|5 
5 2 OgB 

-1t 0 »&jxfcJBfcR#!J ^xMSSHffil 2. 6 KOHm 
g/g> 7KK«ffi8. 9KOHmg/g, 
S6 6<C, GPCC<t5ilTO^t2 0 0 0 OTfe 

[0 0 5 1] • 



2-tf* (4-tKP^'>7x^) 

4 6 0g|5 

2- tf;* (4-tKn^7x^;i/) 

. 425S . 

4 8g|$ 

5 035 
2 7 OgR 

LWIRD «:* 1 ^^i"p 

[0 0 5 2] 



2, 
2, 



IRC «£fif#y^*:r/u) 



mm*; 


A 


B 


C 


D 


*-fX 


tttt 




SMS 


«« 


vXn t*ix>(2,2)- 
2,2fc:*-(4-fc: KQ*v7i 
zl;u)Xp/t> 


1050MfigB 


460fifi§B 


475fifigB v 


1050MS2B 


^U^arvX^U>(2,2)-2 # 2 

fcf;M4-k KD**>7ir 




425SSS? 


410fifiSB 




7 ;uBS 


520ffifig& 












50SfigB 


SOfifigB 


S80fifigB 


SS* h U <* U v SHE 




48fifigB 










27oaa§B 












. 62SSSB 




5?X*yHI**-»-C KOMfR) 


O.lSftSB 


O.lfifiSB 


O.I&figB 


O.lfifiSB 




66 


62 


68 


69 


ggffl5(KOHmg/g) 


12.6 


10.8 


20.3 


17.5 


7kSg£flB(KOHmg/g) 


8.9 


28.4 


31.2 


26.9 




20000 


95000 


12000 


58000 




101 


114 


110 


105 



[0 0 5 3] (a) w&mmnim 
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21 22 
mypvisT-ymn : 98$ 
(C I ^9^^Yzf)V-\ 5:3, ->T = ^/P-4 9 3 3M ; *B«Wbtfc*D 
«*H»tS3M : VA-*^— *2 4 0 0 0, ZENECA&S! 2$ 
fftgaifvU 10 0$ 

>l^tWM=»»Lfc. #«^®9£?friPUe#fe. A [0 0 5 4] (B) WS&W? v 9 Wtm 

aau^^e-K-caBtn^ftt, ^(o^wm^^v^* uTn^mxmi^ity ?9 *<nftmm*m&\.tz* 



MM: 8 5U HftllHR 



1 5$ 
1 9 3m J /m g ) 
8 5$ 

*fi£*ri5flE?l/ffcmAPV GAUL IN HOMOGEN 
IZER 15MRl5rfV\ ff^5 0 0KG/CM2 

:50. 8 1 M mT-fc o fc„ fW Lfc«6HHIS!7 y 9 X 

v y 9*<om&fem& 1 5 * 

[0 0 5 5] (C) ftfficpffiK 



'<7 7-f ^T? y9 : 
(DSC:55t 
h /Vol > 

-7 0 0 (gMftHftffi) */I^T7y**©¥*&*ME«: 

tfy^yvl-ffiflgB : 20 
M44MRIK 1 0ft%) : 

WjfrHb? (!7y****l 5»4%) 

f— o^-**^^^-, B^nmm) k&a 

U 5 0 0 0HH£T2#|ia«#U fc-fctttf* ★ 

*fek . 4 0$ 

?®m/mM^&ttmimmLA-7 oo mmmft* o. 0 8»mf*ot-^ 

*;V^^I/^f/Vt;VB-^ (tD^VB SH ; ^— iKSKSg) .: 2$ 
*fi7k :"' 9 8 

foo5 7l (EJ Li^rMita^ . 

±IBO (C) lC*SVNTfSHLfc»li :" 6 0$ 

: ±l2W "(b) (C^^T^Lfc^^/^^-^^kS : 1.0$ 
JifEO (D) |C*JV^f^MLfc*>'^+->^^f 1 >l'-fe/WD— ^.7jc^fK (D) : 
. . 3 0$ 



7 0$ 
3 0$ 
5 0$ 
3 3$ 
3 2$ 



[0 0 5 6] (D) »jgPfE« 



+ * 7*KH 1 • 5 mm, 8V 0 0 EHET 2 .0 5)"Rfl?L 
•ft&^Tofc. *fc±EILfb*«*, ; '-n--> J) l — 
* fcttA, 3 0 mmH g TT 3 l$ni]jK$IK«r 

N.WTkSHIS-?- h y l7A*pH 1 0tC^5*T-*P^, £ t> 
A-* — %$>-9 — TA-II3! (=»— — tt§8) trfflv^ 



aij^u/c hT-<DmM¥&>mmi-z 7 . s^m, 

(DmmX&ZG SD- (^l¥*&*tST-fc5, d 8 4/d 
1 6 <£>X— h ^fcfciw) 141. 2 2, WifML 
S 2141 0 7T-fco7t 0 Sfcl-, JtfeJW&C. I. 
^yf-fin-18 0,,C. I. WyH/?K5 
7, l3-if^-?7 : y9 (#4 0 0 0, Hg^t^tt^) (C 

[0 0 5 8] 
[*2] 
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(13) 



23 



24 





u m 


GSD 


MLS 2 


& (i/m) 




7. 8 


1.2 2 


1 0 7 


I. 2 




7. 8 


1.2 5 


10 8 


0. 8 




7. 1 


1.2 9 


1 0 8 


1. 1 


hi— 


7. 0 


1.2 3 


1 0 7 


0. 9 



[oo59] (f) w.&m<DMwymMT~<D&m 

(E) fffSLfcht-C^!)* (R9 7 2, B*^7 

th) v * f-^t $ ir y v— y * o . 5a*%^nx.« 

W&^mtMk Lfc„ #fe©fMMHtt- 15^-2 0 

#4— ©##.<Di|g^$)Sm 9 8~9 9%T*fc!3, 
^»4^be^fi-l 0—ro^^»9 8~9 9%T-fc *• 



* 9. ^-a-6<3ictt9 6~9 8%OiftW^^^«r^tfc. 
' H4t>SW>ofc. 3 0 0 0 Ofeilig^it^&fx 

o7t#3 o o o omk<n>m&\-* 1 mmbmk<nt£^§k.m?£ 

[0 0 6 0] 
[313] 





urn oo 


cur*® 


OHP 

CX) 


rm& cxo 


UT> hi— 


19 0 CO) 




8 9 


5. 3 CO) 




2 0 0 CO) 




9 0 


4. 9 CO) 




1 9 0 CO> 




B 9 . 


3. 1 CO)' 


h^- 


2 0 0 CO> 






3; 9 CO) 



X, 

•0 



1 5 0*C£Lhl 8 0"C5fc» • 



1 5 0 "C^- 
1 8 0 TC£Lt r 

^7d7^>» 6%^i»- -0> 6%JEU:1 0«*»- - A 
1 - x 



[0 0 6 1] ^fc**^l 5 S'CKl&^T, s<?$$m 
&X-teAMmi£m>6 0° / 6 0° .<D$kftX\ hi—* W 
3ti*S0. 6~0. 7mg/cm©IO*TO^fe 
t 2 0 W±(7)ffiiit^^ LfCo 

[0 0 6 2] »J£^l)2~®S^4 

[0 0 6 3] HMtf!) 5 

h§rS«LfcU-1f-^^4 1 6 1 (*±i? 

-ett>J*Mfc*3SS6 0° /60° ©ftft-c, b 

#U^v'7 , nt , l/y (2. 2) -a 



[0 0 6 4] Jfc«0!l 1 
Xttttl 1 -CJBV^fc Vv9^h LT# JJ fc!V V!7 ^ * 
* (DSC 7 0°C : HAl 4 CC, IMMIIRl :2 9 0m 
j/mg) .SrffiV^fc^ttf^TSSlS^J 1 IrHSI- t"C 

2. 7/imt*fcofc 0 h-^— ^>5p*9©tftt8. 3 ^m, 
GSDIil. 3 5T^fcofc 0 ift^*yh*7tyH4 

tmm^m^mm^m^(owm^i7^ti 0 ohp 

CO^^ffo/c^, 3 0 0 0 0^C0SJ^*^^^< 
[0 0 6 5] lt«« 2 



2-t^> (4-t Ko*V7* = ^) 
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(14) 



i-fi-mitau) 



£5 

/v* Kn^yv (J 
K) i*K#7*Si3 L(DE3oP7 7^^tcA^ *x 

^'»fc;ftrtJ^#y»;*y^ttlMlli2 0. 6 KOHm 

g/g, Zk®f£ffi3 4. 9KOHmg/g, 

?£g7 0t, GPCJCj;.5S*¥^ ; ffi2 0 0 0 0"C 

ofc, h-^-<D^!KS{i7. 8 Mm, GSDfil. 3 



12 5 0g& 
8 2 OgB 

ya«;u 5 oo otfc-t?tt&«rto^*t#t> 

[0 0 6 6] 3 

[0 0 6 7] 
[S4] 







ss*4 


■7 y £ X 




mm 




flfcA 


D scran 


tm 


HJ6fll2 


A 


B 


c. i. tr^y > 

h7Vl/-15:3 




i 5v 


5 5.°C 


0. 8 
um 




D 


C 


a i. t^y > 

K57 




i 0 l °C 


6 IV 


1. i 
# m 




D 


C 


c. i. fry ^ 

180 




1 0 51C 


6 0'C 


1. 3 




A 


B 


C. I. b'*0< > 
hTVU- 15:3 




1 4 O'C 


3 8 "C 


2. 7 
um 




E 




c. i. e *v > 

h7VH5:3 




7 5"C 


5 5t 


2. 4 
Am 




til 


B 


c. !. e^y > 

15:3 


^77^ > 


8 5'C 


6 Ot 


.3. 5 
um 



[0 0 6 8] 



[15]' 
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(15) 



27 



28 















30000 


gjffc 






MLS2 


n v o z # 






OHPg 




7.8 


105 


0.8 


(O) 


■ am 

feu 


90% 


4.9% 

(O) 






Steffi] 3 


8.2 


106 


0.9 


(O) 


ML 


88% 


3.9% 
(O) 


ASt 


Aft? 




7.6 


109 


0.9 


19S°C 

CO) 




89% 


■3.U VO 

(O) 




Mxt 




8.3 


105 


4.1 


145-C 

(X) 


MA 


77% 


8.4% 
(A) 


T 


A«F 




7.8 


152 


2.3 


155'C 

(X) 


r«nn 


79% 


19% 
(x) 






±fcf*f*!3 


7.1 


153 


2.5 


190*C 

(O) 


ML ) 


51% 


5.2% 

CO) 







*7-tr-, hifl/g 1S0'C*j>»....x. 1S0*Clil_L,180'C5fciR....A. 180*Clil±....O 



[0 0 6 9] 20 1 

«, *^/vu;*j&*tt#+£-e*>!K hi — com^y 3 
e> hi— SHF&fciEWces-e*, mway^*?— 5 

[0 0 7 0] 
[0ffi©«5¥ftfftlH] 

[Hi] pB^flDDSCttlJifcHt-SlftEH-cfcS; 

[0 2] h-*--e^©Wffifc*5^fcjSLfcHT?*S. 

[0 3] #&K<aWfe^J^fe£t&W^5;fcfc©0T-fc 
[0 4] #©tt— J*^»-=-=S' hSrfcB-rSPHfc^J* 

[01] [02] 



7 • 

8 • 

9 • 

1 0 

1 1 

1 2 

1 3 

1 4 

1 5 



■ ww& 
■mtftmm. 

• E3fi3M£Sf (5 a, 5 b, 

• * y-i- 

• if BE o — 

• hi— i8» 

• hi— ttii&n— /V 
• 



[04] 



5 c, 5 d) 




flftjKc-^auSfflift) 
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